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(54) IMAGE PROCESSING METHOD AND IMAGE RECORDER 

(5 7) Abstract: 

PURPOSE: To improve both gradation and picture quality by 
finding a correction area in which correction is applied to an 
original image by calculation setting the number of judging 
areas continuing in vertical and horizontal directions as a 
parameter. 

CONSTITUTION: An image processing function 200 
comprises the five steps of input (y) conversion 201, UCR 
(Under Color Remove) and black generation 202, masking 
203, output (y) conversion 204 and intermediate processing 
205. When quantization processing is performed from 
multivalue data, the quantization processing to set image data 
in data of at least three levels is performed, and plural pieces 
of image data are set as one judging area, and a part possible 
to apply smoothing correction corresponding to the judging 
area is detected. Moreover, the number of judging areas 
continuing in the vertical and horizontal directions is detected 
setting such area detecting part as an origin, and the correction 
area in which the correction is applied to the original image is 
found by calculation setting the number of areas continuing in 
the vertical and horizontal directions as the parameter. 
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[»** 1 1 k yv-cmz tit j&B*fcttm«i 
»LTB««r¥Wb*#«BiMB*s*-efco-c» Sic 

[flt&K 2 ] ±fljfttt#a;WmfcWBmtt0%K b 
^flfca^SWIWWfiSx© (x, y) 

[ni#fi 3 ] ±iH^ffi¥© t l < km 

*i"S*«flS*¥aro 5 i fc l o©fi&f 

tait LfcBi*a i , 2 icettoBflMBftg 

At Ky bmmmt, m®ftX 

Ky MH*^a© b *>. 'PK< 1 1> 1 

oBWSftsit. 

5 ] »co K f h 1&L £ ftfcJ5W«Sr#jE«a 

[»#*6] B«f*- SAA^at. «riH 
■flfcf*-^ < 1 t> 3 v^ivnf-z \cm^imm 

-fSMa^air, l^tfWfcttjEIWWL-CB**¥ 

tT5nriBtto*>sfif0f*«wi'r**W¥ai, 
tcmwmmz.fc ^x^mm^m^mm-r^m^mm^m 
JHftm-t-s**^a&#-f-5 r. t l*:h*b» 

- * & ft jEffltt L -CM* * ¥*IHI: S * 5 H*iOdl*ife"C 
iii t LfcB**Hl#ife. 



-*«ca*{*tt«rfTV\ ttRoBfcfWfcKllfcaflfc 
■*-5affc¥a*#U Jtf-ffc^ 9 — ^ SrWlEfllJW U-CPflft 

otDmwmmt-rz^&t, mwmm\^^x^mim 

E*fT5^rffitto*)S*0fSrlftWi-Stfta¥a4:, 

CTJRB«*«]Efli!l»i-5*E«* 
fciKIMfttil-f-SaW^a**-*-* £ t fctffti UfcH^ 
GASH. 

US, **fl^iLT#BB*©JSiaB*WE£U 

*^ <t&©¥^jiiig£A;>jBi§t©ass t * l < -rs <t 5 

&<Djtk'J>tt:< tt>3 w^t»^kSiifc*Hlsf*- 

{g^ftfcA^BifiOi&S^ HHB*#>e>£&£*ifcl& 
3Sfc *©*ft*»6«rtB^-^k:»|fl* 

o] Sic© Ky h-esSiifciKiifcfcttjE 

a^=lB5©ftftiK«:cr, B«Sr¥?IMlsS*5ii:*»« 
t-rz>m*mi, 6, 8G«OBttGftS*. 
HH*fil 1 ] WW Ky ht?aSixfcJSB«Sr*]E 

$ij«b-cB^^¥m^$*5B^a^-efco-c, & 

^SR^^-rSXetmX^co^^^C-T, Btt 

©H^^a^fe 

1 2 ] sfllBE^Bwia^ y Ktt, 

«ft«KT?fci:iit1«Rtbfcll!*5ll» 2, 3, 
4, 6, 8Ctt0Bfe£ftSlt. 

[0 0 0 1] 
[0 0 0 2] 

*jE<*Aurs8 9, r^t>^g-cA^tfcitig&^y 
y hr 9 v-tzttt Lx\m£< (Dtttmmztix 



ttXh 9 S£ftt>#,R L-X v^i^^eflfcfrarcfc 

5o 

[0003] f^/uEfibfrsfrett, Ky hUMa-eor 

[0 0 0 4] f , 5?^A'H*fc*»6ii/55i!»iltt^«)5k 

cosmic Ky h£S»/S.< Lfcfl5y^-^-g|5l;:*5^ 
T-f-SBM&^-C©^ Ky b^rfife-CfT< «t> ffif* 

•CM* 5 - i a*#v^-C\ IBSSrt— >9 

[0005] Lfl»u io«ft»w*jSt±, J;D^tL/fc 
L-CL*o-CV^fc 0 

*Jnfc# 5 ^K«Jft**T y -fa)**?? Tlto^fcv *l 

t^-tV — SiJ|Cj£^o-CL*o-CV^c©-C&5o 
[0 0 0 6] £Jl±oJ;5*MJSSrJS^S'7 i ^/vBlfei? 
t>, fftlfio^f Fy b"ClH^t-5r.tt, IB® 
SrSBS it?, ffiT^-^-f-ffitC- 

y=- * inc£fi humeri* - 
[0007] rro^wiatcfc^-c, ftfe-c^v^Hi 



$ (I0 0%fa-f>f-l) ST^&SWSOT'a— T 

[ooos] wfccfcs^fcSRWfcssH***-^* 

[0 0 0 9] <£gfl#fF<k$& (Bg 62 — 50977) "C 

tt, ^vK^7^^*iiLfcB«t«-e-tJ:0, Hilt 

ft $ *ifcW*flr#fc 2 «ft^a-r 5 r fc J; 9 , X^® 
[0 0 10] (BS6 3-2 8 8 5 6 6) "C 

[0011] l-^U rci^^^y^trffl 
*{ISK J; o -CiB i 6MWMIs*H6#f-5 - i a s S W"Cfe 

ftTi/7 P ^OV^TIi*J•^£:$tl•CV^*V^**•Cfeofc 0 

[0012] *fc, KyKM)y^^oBft»t 

UZWeaiTZtzibimfflsfo 2-11296 6* if -en 
^$tL-CV^5 < fc5i-, ^^-rwSrtftffl+S^i&KSS 
nr^^5mft@ffi© (n*m) BSR^Xo^y^V^ 

[0 0 13] LA»U t&fc©^* — ^S'f-^fc.fcS 

[0014] mt<D*V*VMtfattrvibZ>±1&'<* 

~^/<y^vy<D&mm<D&$*WTxmmz&m lx 
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[0015] 2 mm^^^mn. k v \- ©*& <o © 

ireSftS. (1*1) H*a£ft>& (3* 

3) BslfasgtT'ro/^-J'^HiKE-f. Hlfc*^ 
T, (l) »*^©Kyh©iI*!);Ws (3*3) © 
SI6t*<5^-ve*>0» (2) ft (2*3), 

(3) [4 (1*3) , (9) « (1*1) ©SgiftS 
^^-VSr|HUTV>5„ ±IE (3*3) *-C©g!i^ 

HfcK WlE^a-r 5 fc* fcii, si i \cm-f 9^^->i: 

t, lSOgSfiM^-yi, 2 7 0gStebfc 
/^-y©, gX3 6/^-y (9^-;x*4) ©/"? 

)»ftS^3 6 0dpi (dot perinch) it 

st, A4V4?:<Dmmmmazi oumm (1000 
ooooii) &a*.&m#w*&ibQ * iBifo 

-WS. BP*>, 3 6 0 (±IB3 6 1 0 

M) v©HR£«:A 4 tfvfX©|E»Ktf:i 

[0016] *fc, ±|H 3 6 0 d p i ©JMfc£©flBft£ 
■ICR^-C 1 mm*T©a3Stt¥»fl2l,fc^J; 5 
fctt, ±|E (3*3) 4-t?©®M"CI4^+^t?feO, 

(14*14) *^©a26fc*fflL*ttMM:&fcv\, 

(1*1) ©SJg*»b (14*14) £-C©a^£r&ffi 

•rsfcfe^ii, vyfy^/^-y|i (3*3) ©## 
3 6/<?-y-eh-ofc<D\ZttLX7 8 4j®t)&IS-C$> 

[0017] hi;:, m^lB»»iifc*furtt, H&aie 

5o 

[0 0 18] 

*T\ 9*-fi?#/Ha«l*S;©i«SHW«r**.fci»#, B& 
-C, Ky h-r h y y**e«^©#K»fcW»£T?*> 

[0 0 19] *38Wfi, l!fJiE$#©lllM&fi?&LT, ft 

Scj; «3 , Ky h y y **E**a;li:*itt3i*PiSr* 
*Si-SIBft«ll«rJt«*A/t-t-St©T?*5. 

[0 0 2 0] gi-Slr, SlJS^JtJfi^S 3 w^©^- 

*fci^b*&s-f 5¥«-m**»ft©ry:/fc.fca« 



t>ftv\ 3 ^^©^-^ica^ftjaa-rs^a 
#389m> 3 ^^©^-^irs^btoa-ts^a^ffi 

SfrfcHfcfWfcStfL-C, PgPtt©[S]±tl&ll5S|5©^ 
if =¥«©#]f|iij i Mi-f 5 r i & S tt £-f S„ 
[0 0 2 1] 

^2>3ll£#l©¥ai3, #HKf*-^iJ»6>»?{b«!ai«rtf 5 
Hfcf*-* < fc t 3 ws/w>?*-* fc* 

*tt©*6«3f**ffli-5*ffl^«t, tt»«tftffl*9f 
[0 0 2 2] 

[fftl] DWB*at±^tf, MB&i^LT, *«©** 
^t?y?l/^C7y^ o*t), ASf 5 *-^ — fill 

©»ntt©i*j-bi 3 ^^©i^t&a^ttfcB^- 
* tea t srwai-a r 

[0 0 2 3] H-f-St 3 ^^©^-^i^Ma-f 

a^a^ms^&Hftf-^tWL-c, wass*? 5 -* 

£ 1 o©^JffiflB^£ LT, WWWttCJiSCTVJIMbSOa 
&tT5rt-e, fle*Tftt!fcLi!S:A»ofcBWHt©|Si±i: 

us*©*-? 3r*?m<om\ t *m&-r s r t s. 

[0 0 2 4] 

[gttffl] »lc«HB¥a*a«Lfc-*»fif!lftHiBSr# 
[0 0 2 5] (B^a) WS^tWfef^&CSk 

mwzMij-fz fc*©B^feaa«is-ov ^-cifte^-r s 0 

|g|2(c^©7'ny^Il^-t-J:51-, Bit&amiil 2 0 
OI4^©5o^b«jS;$ti,5„ 
[0 0 2 6] (1) A*v««2 0 1 

(2) UCR (Under Color Remove) tI4fil2 0 2 

(3) ~?X?*y?2 0 3 

(4) BAvfS2 0 4 

(5) ra*12 0 5 

[0 0 2 7] i©J; 5 ^B^a^©a«l£ LT, B 
fc?*-*©B*«ffi*^$t>©t>*>a. 

i!3(C^©^Py^il©-^J&^t-i*3l9, »©A 

f>SCSI304i-i?yhn30 5©20^rjfo-CV^ 

5 0 mfiaB^Maa 200 ©ffit sesi sij^igc 3 0 
6 , x\&tswm i & 307, h y/\>wfctz> 29^.^^© 

^^ 3 0 8, ^ttib^SlJW-t--5CPU3 0 2, 7°n^ 
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7A^*y 3 o lRxfv-fm**}) 3 o 3a»e>isjE££ 

tlTV^S, 7-^^*1) 3 0 3(4, iIH68yi8B3 1 0"C 
2 \m S ftfcx- * SrBttf 5 fc » ©HWf< y 7 7 *■£ 

[0 0 2 8] (1) A^Jy^m 

^rOfitrR, G, B©3I£ (ft*) -C^-f. *fc, 

V (C) , Ti?>"* (M) , -fin- (Y) ©ntffii; 

C = -255/a r -log(R/255) 
M = -255/a g -log(G/255) 

Y = -255/a b 'log(B/255) 

[0 0 3 0] f^7*WI:^^5»5:B 

C = -255/a r 'log(R 2 " 2 /255) 
M = -255/a g -log(G 2 " 2 /255) 

Y = -255/a b 'log(B 2 " 2 /255) 
(ffiU 0 ^R ) G,B,C,M,Y ^255 , a,., a g> a b f4£$:) 
[0 0 3 2] gBCttziottScSilUMBtt, ^» (1) 

SAS^tt (i* ) aifciOIWSiifctt^L. u. t 

(Look Up Table ) i^^tl/C^T, 14|OTLfci 
5fc» A* (R, G, B) K#ffiLfc*« (C, M, 
Y) flSffl^SftS. 

[0 0 3 3] (2) UCRtM 

ucRtii, mJMB (l) a*3v>tt (l* ) 

fcC, M, Y©#tta»6>6fc*£L*v^lBI&6£**>5 

C «- C-a u -min(C,M > Y) 

M' «- M-a u 'min(C,M,Y) 

Y' <- Y-a u -min(C,M,Y) 

K' <— a s • mi n (C, M, Y) 

min (C, M, Y) (4 (1) 

(r ) a-e#btifcc, m, Y©*/Mtttr*-*-. « u 

f4UCR*£\ a s H:S^*4r»ffir5«jST?*> 

So 

[0 0 3 5] rwipl-TJy-TOJ-CS^^^^-ffi^i 

1. VT>, -vify^, ^f3in>-0 36^(fC*a$tb 

2. KttK±la±ffl3ft$'f:'*©**«e>-f-. 

C'= P 1X 'C + P 12 -M + P 13 'Y 
M'= P 21 -C + P 22 'M + P 23 'Y 
Y'= P 31 -C + P 32 -M + P 33 'Y 
i© (3) ^-Cteffl$*lTl^A«7.*--*Pll~P33 
(4, R, G, B^^ftfcA^Wtl©^ C , 
M' , Y' ■C?faStb56t©36**/hK*SJ:5K:ft 



(*&) -C*-J-. (EoT, 3VtTa-^*»&A**ft5 
R, G, B ft A, &/$>©#)£-? C\ M, Y©$IS 

S^fcUOHIkftS©-?, R, G, B (3tS) 7*-*© 
(l) SC©J:5fcft*. 

[0 0 2 9] 



.... (!) 

fc, &© (l* ) S:©J;5K**-*-5^K^*>5. 

[0 0 3 1 ] 

.... (1 > ) 

5o ucRtn^a©atf-ftBi5fcs-r 0 as (a) 

(4, afrts (i) stabs vra d' ) 5£-e#ibftfcc, 

M, Y©&$gt, WiJOUCR^ (r©#^(4^ 
/JM6Y©7 0%&Lfc) Sr^-f. ^l-*fb-Cil5 
(b) », (a) fcUCRtS^*fTofc«©# 

C , M' , Y' , k' ©^-MSSr^-fo uc 
RiJR£j«©*«\ **«»fi»GO7 0%iLfc# 1 
iSilfrixb©*W«»«Jfc»»6*l,«. UCRtMfil 
«©«~f (2) 5£©J:5fcfcfi. 

[0 0 3 4] 



• • • • (2) 



[0 0 3 6] (3) -r^^^fy^ 

R, G, BiifiKfe^C, M % YJ^tti, ^ft 

•eftcM i^riR©^ M^y^t4G©^ Y-<>^i4 

B©^lR1-5©^ajg^)-cfo5 0 L^L, ^©^V 
^l4*©J:5 4a8KJ'S:K«l«H4tt«For*je>-f, c-f 
y*ttR©*fc&1*G, Bt)'Mi^f»iRt5. ffi© 

ttniib^SiaiRSrWiErSt©^*©*^* (3) 

[0 0 3 7] 

.... (3) 

[0038] m^mmm -ent>tiz u cRi si^tR 
u^*?*^©-^ (4) ^(^i- 0 

[0 0 3 9] 



M'= P 21 -C + P 22 'M + P 23 'Y + P 24 ' 
Y'= P 31 -C + P 32 'M + P 33 -Y + P 34 'I 
K'= P 41 -C + P 42 'M + P 43 -Y + P 44 'I 
{RU Bk =mi n (C, M, Y) T?&3 0 (4) 

S;-t?ttBk ©2&©« (Bk 2 ) *T-#ii;£*vc^5„ r 
«a»rri*©*»^**<!a5. aur, ucRtM 

gB#-etr5 J;5lc-f5„ cwBk^&fiJffl-rsr t \z£ 
oT, ±K©£5fc»*#We>ft*. 
[004 0] (4) HtfjySE* 

ymmr^btitc&jytm&c , m' . v , k* 

y;*© 3 o©^— T'/v-Sr-n-^i'So 
[0 0 4 1] BfiHtjEtf ttE«ai**il»»fc4S <fc 5 1- 

ffl$\ ias**©»»iWH:H\ ttflHy*© 

^v**©***, lE«ft©«R, KfcriJWH* 
y^MC' , M' , Y' , K' ZZtDWET—^Mz. 

m" , y" , k" «r, jHatlBW&steA*-*"*. :o 

«jE5 1 -^tt*fe»Kffl***fCV^5. H16 (a) 

6 (b) fct±, ^©#-a-©*t:E f--f fr** 

[0 0 4 2] $ fc, 5 &MSttGftS£©H 5 S SrW 

Si-5fc©-e*>!>, «-f^»*Sr-fltKH7©i5l!: 

[0043] (5) *nsfMLa 

C" , M" , Y" , K" 7-fitC.M\,X* 2lffl C> 
m, y, kf-^tfHtfjSftS. £©2«f , -*#ffi» 

IBfllfflja^SfetB:, ^^ftTl^xV-fffi^MK; 

RSt*jfeft^*>lj-©»««Sr*fc Si" 

[00 44] (3 U-^/KOi^^^a) El 8 it 3 V"^ 

©i^&ai^fr5M&&asg©#/&&i&§^5^ 
t zfe-oxmrnrnzmmiTzmRui mm* 2o©# 

o* «3 , A^PH&v*-? £ 3 o© v^</Kc*-f-fb1-5^J 



Bk + P 25 'Bk 2 .... (4) 

k + P 35 'Bk 2 
k + P 45 -Bk 2 

[0 0 4 5] H 8 (C&Vvt, fe*»e>A^J$H5A*Pi^ 
■?\<DA'y9Ty7 1 7—-7A' (LUT) iCA^ftS. 

LUTin ^rwMaicior^MPtP^astvSA 
- * s ©n^tt &«t-r 5 ft » © t> © 

X, 8 try hWA^fcfcfUC 1 6 try h©ffl[^tb*$n 
5„ HKLUT l^fiA#^-*©iSg£BB#-f-5B&© 
B$MMR©#S©« (Ell 0©SB^#S5:©^a-2 5 6) 

amM*£*<S*VC^3. 2ttJH*»-T?*>J, LUTl^ 
P>© 1 6 t*y h^-^tCgEl-3 V^Krft^-f^a^^ 
TLfcHJlW»&©^fW&Jnjrt5. 
[0 0 4 6] an£$§2T?Hu LUTlW«16t*j/F 

i-*IRte*£1-5jfe»>©K2S> , Kg^s^xl 4*»b 

[0 0 4 7] *mMmiZ*5^Xte s HIOI^S^SJ: 
©^^©^tfil (2©8JH) iftoTV^o iD»2 

tf y h &"£tr±$: 9 f y h tfSflngS 2^^©7 f -^^r2 
<0 8 Ji-CfM 9 DC Ufc*&<0lSte, tt-frtfs'hfc.fctfTte 

8 tTy h^p^2^p3©x-^Sr2©8±T?SiJi5*L 

[0 0 4 8] r©^m, ft 0llliH&2a»&©±4fc9tfy 

9, (JPlHB2a»6©T*!:8 try b) (41*« 

©^L»PSt>So-r9y^6tA^*tb5o 
[0 0 4 9] PHSa^7 l -^V'8tt, iP»«2^bW^ 
$tiS±^9tfy h£#J§-T5„ 7y^6*3ci:U ? 7tt^L 

try hf*-#T»*)5iaB#fl8*i: bTi8^ia^r-y/v 
8tCA^$n5. PMia^-V 1 -7'/W8ttRAM (7^ 

Ar^W^*!)) *fc[4ROM (y-K^-^y-^* 
y) \c£<>xm)&iSfrZ>^v?Tyzf ; r--7/vxh'0 , 

5o ta^sa^^-^ 6 ttgi 9 t^-r «t 5 *b^bb^^ 

t»JSLfc|t«s»lrt*iit:S3!), ffl*©tttt*^HIS^6 

<Dm\zfczxmmifr&m<Dttmfe£hx^z><Dx, * 
hZhifii 6 try homxmztix^Zo 
[0050] Kte^mmmxtem 9 i-^-r ± 5 

#4 2 o©«MSEE»«*«Ka*Ift fcft 1 ? ^ # - 1 
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^ 8 A» b 14*11 ffl* 5 ft 5 i8j©«0& lir e k 

0, e k 1, ek2, ek 3©4oWf#tl)*^, * 
ft^ft^|2|9l^£ft5i!IME#&e 0, el, e2, 
e 3^rottt^L-CVS„ t^o-Cffl^e k 0(475/^ 

1 3I^A^^tll fc^-fe^ft©^ u-^Px.btt/c^ 
f?U«l^2t£A#£ft5,, Sfc, [HAeklB??? 

Oi^A^^titti^e k 2££L.£fc>£ft5o $ 
bfcJPJHBl 0OHAB5yfl 1 fcA#£*tl 

tttfjek 3 &JE L3*>3;h,5. *LraP»»l 2©ffl* 

[0 0 5 1] «*tf, *Djm2;^©±#9ify hx- 
^-C'&.SiStfsi't'Ttfc 8 tfy hx-^-efos^ 1 ? so© 

B#i4, e 0— 128, el^71, e2^37, e3^ 

2 0©£T£9*--*#E££it, e OC!)*»0©H*^5 

[0 0 5 2] Sfc, ***«fc*$v^rH:»3S*#ta4 

ft54D3Tte, S?{l^3©:frftfcJ:9iFgiIiilf©;£*& 

r±*ic: 2 t° * -t/mhtcmmx'h o , 2 ffii^a©;*? ft 

0, 0 8©[I]8gf4, AAr-^ffll^-fyec^f)* 

njjfa^-ntmt, #a»&;£©;£fa~©Mii<H0!>&*. 

5„ B8fcjj*Lfc*l<, JWlttBl 2*»b©KS69 f -^© 

[0053] *fc, RgE£f-://v8a»&ttiqJHfc&» 
e> $ ft 5 s©fi(-^ tt^fc^Hbiaaa©^- * 
^ tixte «) umm* e> s *l« ±# 9 tr y h © 

BfwffifcJSXTo o*iJ:Uto ljJsa^SJi, ^ft^ftri* 
a-Tv*, SS-f ^*fc»^3 2fi^-*li:»j4:L-t:^ 

[0 0 5 4] ^±©*£tai-J;9 lA^/r-^i-^-TS^ 

[ 0 0 5 5 ] H 1 1 ttK3SE#f l -?7i'8 SrJEfcBiWfc 

{b*S*^»«**i/rv^5©^, iWfifciHiiSflWl-c, 3 u 

^K±^©BS61^ffilcJ:51HHb«!!31*RrfBift 

*. 

[0 0 5 6] Mfc, ^JEf!l(-*3tt5*P^2^b©T 
&8 If y Hy ? -*f40~2 5 5 ©l^Tft/iwDflti: &3 



5fc&, A*7-^8t'2/t- (0~2 5 5) dftU £ 
•3 ©8 tfy 0~2 55i4 0~255/256i: 

fc!K A*f-^8 1fy hfc#Ll*i*©|tfc*5 Q i 
Ji|cJ:!JAft©B36©«[«r/hS<+5ri*T?*, »fc 

5. 

[0 0 5 7] £©«fc, fi*ff«©»»ffiFSilfc2tt{t 
K2S©«&tM>fc< i *> 3 wvHctHUStifcJtHI: 
f , -^S:^»tHlLr7 l -p f /nc*iiflu-cv^s©-e, fi 
*»JR«©*IHBXtJ«l»»»**l»-*-5 r. fc ^# , @ 

KS**r/h*< urnsaiaa^nnBifta. jeki, a^ 

», *©*m4»&y-^KM^£ftT^SK£1fc8:B 

-CS, 3EfcA»ISII©«Sr0*>6i*iiK:i-5ii*T? 
ft*. 

[0 0 5 8] &fclHi&£r2o©##f£B©Sft5 Ky 

[0059] E«tfa«s*©#rt«s*Wfc 
S^ttftv^ K«S»9 l -^/i'©rt*t««¥at!is 

wvtzhwhz, r©«ta*ffi{;:*5v>Ttt-r^^©a 

aiiiW. ^j&S^lRjICNfflf (rr-Ci4N=2Srffi 
£) ©flmft*J*o1B»¥«, fc^BAMMtttlBIC. 
"C, ID C- Ky HatttHfc 2 @E«*ff * 5 !H&¥g;& 
aSfcLTI^S. t^oT, HI 2©RSE»9 l -^lcf* 

W^2^f,tU^^5±t9t'y h©^©«*5i g i 
a»P>3 1 8©RBTiS(±l^o 0*3 J; Wo l©i^##}ci(r 

«W««i»SA*«!««J;!)t>, 2ffiF!l^#e-H:lH#© 

A^y'-^l-^L, ill 2©2o©ffl^&fflv^-C2^© 

[0 0 6 0] *fc, HtKy MB»tt«fc 2 HIIE^&tT 
lBJlOAA^KSU 8120200 
Ul**ffiv^T, IB»«rfi5. i©J:5K#ja-f5ifcte 

C-C±ifeaE*iRifcNffiF©«Mfc«Sr»oK»¥a:, 
abSv^Bff^ftttiaifTMBIDKy hE»ttfllfc2|g|Bft 

[0061] ft*j, ir-e3^'<fcs^^sF!lt*3v^•tttA* 

tziK 4 try M 2 ITy K 16 try Hf©#tTy h« 
E^«tt4 tr^-fe/HcJ;oT«/aSiT,-rv>fc*K J; 9^: 
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f-fitt, »SS*«v*2 K? b#©2«ST*ofc#, 

©^IfiW^-^-e&ofc^ t»J;UfR, G, Btft* 

H^Mag«i LTflWiT?t 5 i t Bff 5 STfcfcVN, 
[0 0 6 2] BILkRW Lfci 5 fc, ^MfiWK Aiitfft 
ftflm©«^it, S»b*ifcfi*(S»©»fSflfSii*: 
2«ftB3l©«**e>*>C»fH|EL-C9'-^/Hc»t>, 

* a ®s!f ©it^ t jusaiissf a> ?>ie# $ ftfctaie t ©^ft 

*#»fc*T?«*ffi*©*HfcT?*©**W3l|[ (fyb 

& j.oa*^**©**»J8 j: rmiM»«r«i» L-r mss 

T©E«fcfl±3*5£i;9*Wffiifc5. £bi-PJD£ 

ti©»ft©**ofc^ ^sic^ffl Lxmmmmm 

*frfc51B«^a, ^v*©«KttPJC-C±ifeal£#iaiK: 
Nffif©**fl[*J*oflB»#a: % *S^tt#**ttiaiD-e 
PI C Ks> HB»tt«fcS»iaflEft*fT«: 5EfM«<S b 

[0 0 6 3] 4fc, #j!i£#ij© 3 U^/Wttiktikm* 
RSatKttfeKoV^-CRWL-CSfcAS, Fatting, 
B a y e r ^rox^ iffei-fcV^ 3 U^roi^^a 

[0064] -fy^ ©astira ct?±^a^[Ri(;iN^w 

«M*ft«ri9oia«¥a, #KN=2©»^K*sv^, 3 

fcH*f*-#«rBIl4S:ffli^-rRW-t-5. ill 4 (1) 

l±J?¥»iy S>^£-J»!ftft*WP*!i&-C3 6 0 d p 
i ©SI^'r-^ic^Lfc^-a-TfoSo 3 6 0 dpi© 

114 (2) a£^4^fRi(c2^©»^a^ 
o^lc 3 ttftteSSrfi'o ±W&Xh So M#X*P#t»R 

ft»S©*t>i«v^«i«*«[ffl4*t5©Tr, s«b«ia# 

fi^tt-S £ > 3 6 0 d p i ©1W^£>2 h (72 
0dpi ©PflPg) iS^^tt, ®^x-^±T*(4H 1 4 
(2) ©flgfcfcS. r^KBKiRB±K:ia»*tbS# 
&&mi4 (3) (d^-f 0 f-^±-!?B7 2 0 X3 6 0 
d p i T?*MIH-rBB«<S;h,T^5#, mffi±X'\$Hfe& 
K? he«#«r4ofcJ:5li:fco-c^*. W&ffi 
«3!3©-rv*©fft>&**tt2Wc*o-tV5. C© 



#5«tt©**fc#or^fctt;h.«4e>4v\, t>u< 
iwa«iSC*©'f>'^*»caLfc>rv^*-efla8t* 

fr 5 L*»U 3Wr©EftS*H:, WitfH 

14 (1) ©*fc«£*«gLTKtt#*3ii-0*afc 

mi 4 (3) ©«*»^K:»^t>i*, swu&a 

*©**Sr3ltiBiLrL4 5»a-^*5. «rfc, 

j/ hSt)©-ry^Sr#*{CLT, 1 Ks- bt??S*{ilH 
*S0©««;&^£fc«4 5J;5fc, ^4 0, x!)T7 
7?fi-&i o 0%&M;i5J:5l-i£fi-;iS£ft-o^r 
i##v\ tft^ot, ^©tB^fl^?HSftft#© 

[0 0 6 51 WC, 014 (4) Km&%m±.xAjj 
3«b*aa«rfi i ofc»^©H«f*-# in 

4 (2) £y=liLfc*g\ itl(47 = 0. 5g£g© 

#g-c&s 0 7 2 o d p i ©ftgiciKs/ hSrgag-fsr 

tttWffi-e&SJiS, ill 4 (4) t|13 6 0 dpifflfi 
"9 , 3 llftAIl: ± 9 ±1$, £ ft3 K y h «r 1 K f h tc » 

*&*Bi4 (5) K^-r. 3«bMa*ffoT:fc, n 
14 (i) fc^Lfc-jRWftfMiiaatiRitiftSfcft 

5 0 r©J;5l-7^S-rsri-Ct(IIB©^*(4Kih1- 
[0 0 6 6] H^#:© 7 £r-#l-Tff T U4 

tl-4 5o -<ytm<D^mtm<Dy*:wm- 
art-c, 3*fb*aa©±BWP*5, uttftit©^ 

y^n^^©Jfc*:l!:J:5Baitt©i«o±Sra*5it 
■Yv^iiT'bii^iafricia^y^jJfcfUg!©** 

[0 0 6 7] 4fc, ^ h y T/^^^lJ^^c*5^^ 

rH*fi©»B:d>fc^©T?, «Wife-eE«*iT/5X*^ 
lt*lTt>3i**SrlWIRL-Ct±^U »©)««*««« 

[0068] 4fc, ^fy^otc^ -r^^©fF^* 
tt«-«jnE«K#-e*4s©-e, tth&%-m<Dumi-±# 

[0 0 6 9] C^ffiW 1 ] S&BfcEfttffTtah/Sliftf* 

-^(41114 (4) K^-r.fcSfcltfyAtocHi^Ks' 
h©^r**«oiftt»««4»lB-e*>«j 4 x*fc*sv^-ca 

«f rflp^at^ J: 5 H^x - ^ t b *i3 6 ft 
v\ *3as«-e»i©J;5ftH«i'5 f -^fcSsfur¥flHb 

*aa^ff 5» 

[0 0 7 0] SBHcspJIMk^aaSrllfT-t-SEa^ltfco 



[0 0 7 1] m 1 5 tiyf V9 i?* y h^OlB^fi© 

[0072] %-fBmmm<D±wmm^mm-rzt, m 
wmmistitz's- n 501 tf&Mv-y (^m*) 

fc,fcoT-tti*o{ft|&;Sft, -^IB^I^-C-CSSe^ 

ft, n*m*<Dx ; ryK°i'm-? (H**f) iao 
-craw-a*-*i£p-?*r 1 5 o 3Wi2tio- 

9*fl 5 0 4teJ;o-C^HJA*ifijfc«a6S*iSrt<fl| 
ritSftT^*. 
[0 0 7 3] 1 5 0 5 ISlttrlEfB&i'- M 50 1 iCfB^: 

"s9 \t4 MJyJ?1510J:!5 «g&£ft, / X 

^fcilHf^fcJ&CTetttiSftS. icofS^y Kl 5 
0 5 1 Ofi^y yiM 5 

o 6 Kmmzn, y v v 1 5 0 6 \z.\^ov y 1 5 

0 7W/-n 508a, 1 508b^Lt^!J 
y*J*—9 2 3^iigJgL-CV^ 0 lot, iJlB^ y y 
5*e-* 2 3 roKtdt J: 0 BUIB^-V !)yv?1 5 0 6^ 
-f h 1 5 0 9fciBoT£«jfe*1-5.fc 5fc«J* 
£ftTV>5„ 

[0074] «nE«wifc.fc 0 , la^y kisob^ 

TIERS' Kl 5 0 51**— AsK^^g^lcMo-CW^ 
^Bm^Bl 5 0 2(£j;9/X7Wg1*£9&MI ! S1-S 
t*fC % «£p-7*tl 5 0 3, 1 5 0 4 *WW> L-T1E 
H 50 1 fcfcBJA#lSlfc 1 ffiHteSS+S. -ft 
Sr»«)ig-J-r ilc±o-CBE»5^-H 5 o l KSfSIBfik 

[0 0 7 5] rc-ei)inE^««ro4rt»fSrEiliS** 

[0 0 7 6] Z<D®m%tl*W\3\^-f&5te* 
/f^B7'Pt7t?OCPU20a, SCPU20affl 
«I*P:/p >fy J**&97-* Ltl>5ROM2 0 
b, ,&.U*CPU2 0 a©r7-^^y 7i LTteffl&ftS 

«-«9 s -^©-«p»ff<P*fT5RAM2 0 
Sr«|jtfclW«i*2 0, -f^-7i-X21 1 *f£** 
/V2 2, (^^5'^8»ffi©*-^2 3, & 

M.*:-?WmR<D*:-? 2 4, B 1 » - 7 SSfPl&ffi 

[0 0 7 7] ±HZfflffln2 0te4y?-7x--X2 1 * 

?\ SrArtU *»S«2 9a»&©H«# 

SrA^+S. *fcBfHBSUffllgl5 2 0f4-ry^-7o,-^2 

1 ^LTt*-^ 2 3~2 6&|gK$*-5fc*COO 



[0 0 7 8] ^-T-r-3 0S.U«*!?V^-3 2 (d 

£ft£o 

[0079] mnesettKs/b-^hy y^^y^- 

«#SftTUS3*\ tt*tf*lPJ«fctt?n1-5fc»fc* 

ft5„ 

[oo8o] t/n^^gnowsa^&omm&rF-vm 

[0 0 8 1] *mMM-WZ, 3 6 0 d p i X 1 mm«Jt3: 
SP*> (14*14) IHWXOvyfy^ 

3) ©4i®i9ro-7y^^^^-y-e¥if{b&fT5Wte 

m<DfrUTxmm\m'<%m2<D^&K£'ox¥-mitz 

S5. 

[0 0 8 2] *HJI^JiC*3V^T^$ft-5B)^-^tt 

1114 (4) i^-r<fc5&l#7A&i;:W ! ?Ks' 

ttHITr*>5. -ti^ Hi 7K^fJ;5fc» 

^6 2o©H*fclo©*JWfc«iLT^5. 36 Od 

p i m@L<D 1 HSU»Kffia-f 1 orofflSflWEi: 

w^-rs Ky \-&h%mm&$*hx^zWi&\at, m 
wmmm* Yv wftm-zmmt lxw v&w 

[0 0 8 3] HI 8i»*J£Wt?fflV>S±|E4ii!9 

4 a 5 ©y< ^ - v*flB-&f srtEio x-ik¥mim 
%ttiLm<Dfemnot><Dxhz>, 

[0 084] -jRXttwRJ^Ifc^ttEWK*© 

IS&W^^o^J: ; ?:4^fe5%-Cfc'9, ^X^e^ro^ 
IIJPBi«l»H3^ : Jt*tt*J:*2 0%eflET?*)5. rwffl 

ft » E> ft fc/< ^ - ^ te RS * ftfc»ft S ^ ^ - v 



ifflte»LTl-^T©'<*->'fc©-RSrflB-£1-5<fc0 
t>, **^©>**-J'©#«*&ja^;KLTtt#iB* 

[0 0 8 5] #jsh» % ±m-^Ws\^m^<^mxh 

Wffl «J ©-r y f - # - v Sr «« 1 1 B*"f of fe L 

^^Pj-f-^ri^igoT^L-rff < ©-?(*&< , 

s*ai*{ii*Biofct)©-efca. 

[0 0 8 6] ±E^afcJ:oT»*Hfc^l:#lWfc1I 

^T©fifflasfrfc>ft5o 
[0 0 8 7] 019 (1) HtflWB^afcio-ClftliJSiX 

f(n)=int(x-(x/y)*n) 

0 , n t±!W»f«*Sr1*IWi-5fijS**i-BI 1 9 1-fB Ltc 

f (n) \mwmmm*?iommm 

«»*^U intO ttfHHS*©/Mfc^»Sr9H)» 

[0 0 9 1] I19-C11 0*f (.1) -+XU£frX^ 

f(l)=int(2-(2/4)*l)=int(l. 
f(2)=int(2-(2/4)*2)=int(l. 
f(3)=int(2-(2/4)*3)=int(0. 

*§WiB,ftii*©fr (n = i©fr) ^mmmm^m 
u mnom±<Dn (n = 2©tr) (-t>«ffw£&ii 

API'S as, MI-±*-© (n = 3«±©tT) 14 f (n) a* 

o tft5©-e!Riw««©j6apttfTi3*v>. ianni-sWBf 

ffl©*llWflH«l!:^* tit v 'SB#&«9 Lit. 
[0 0 9 4] ±|E™b*J«Srfi , ofc|S**H 1 9 

(2) -efc5o 0i9 (i) bit^xmwmmmft2 

tt, (1' ) , 119 (2' ) tn^-fJ; 

[0 0 9 5] 120 «*Hlg^J©5p)t'fbSlJ^lSrfi : ofcHfl 
&©*BS©SiftE±r©H&£fBLfcg|^&5„ 0 2 0 

(i) »^biw©JBH«T?s>5, 020 (2) \*¥m 
im<nWEffi'fcxhz> 0 020 (i) coxwRico^a 

m^f-^^miQ (2) (d^-To 020 (2) ©gws 
H*#*MS;h,fcii*"es>3i^ ttift#©tt£lftffl-i 2 

Biff as*f LTVS. 



^^©ofctfOWIIHH** (x) t, K*[S]©o^as 
t>WW**« (y) t«WU ttx, yi%&t-fZ>m 

[0088] ::-e, «*ifa N *fcfrifii©*iiiK««©o& 

^•j^^w-ts^a-efc-sas, #3ii6irera:)9c©J;5 

fc&fct}f5„ 019 (1) -ma-?!B£;ft-C^5iifJ!Ba 

si© «p'Ei«««a» ipj * mxfa &&wtmmn t tr ? 

h#fto*T»S£fF*-$. «fiMi«aBff#:©l^SCo-r 

v*a©-e» mxmzwwmmtmft-ox^m 

WflH*©o4!jJ (9 as^«i^5 i^ffi^SfBii 1 

[0 0 8 9] fltfriSj, «*l«il©*>!e 0 WIKfftttt ( x , 
y) ©Iftfflfc. **16«-ett±Ex, y&»£-f3« 
T©H*, 5$ (5) tfflv^riFJIMatjE^aSrStilti- 

5„ 

[0 0 9 0] 

• • • • (5) 

s=ffas n = 1 ©TOfrcfc 9 , f (2) ^©fi i asn = 2 

©fT&, KTiai«fc#Mff*^bTV^5. 
[0 0 9 2] 01 9-Ci4x = 2, y = 4&3Wr 

««©*)S:0Tr*)5. (5) fc*ft*;h#*Aai-5 

t^T©S; (6) , (7) , (8) ©«iC45 0 
[0 0 9 3] 



0)=1 
5)=0 



(6) 
(7) 
(8) 



[0096] *mM&ix\mw.<Dmv 3 e 0 d P i 
<Dmmmmx 1 mm©as*-e©*iii*ff 5 n t z s #3 

ti"5^©-efe5„ tot, »*0fllW**tt**l 
4*UIWH**-e©*ffli:U ttW***1filll]-t-$fTH:± 
lHn = 7©fT*-eti-5as, BHSlOiSBttfcioT 
31ft 9 *UIW^©±I^^MS^fT©±l8*H:#a 
*«fcft*S*L5t>©Tftt*v^itBS5*T?t>i5:v\ 
[O 0 9 7]*fc, %&9H^^©ttffi**l£lfcftl 

5^j^«as^ffl-e§n«J:<, Wftffi*jfefc««as 
&5t>»t-ettftV'©-e<i©iPW4S^awSrfflv>fctfe 

[0 0 9 8] Hie, *S6KWT?ttW»{b«]E^aT?*>5 
MEISicirLT, S; (5) fcJB^fctf. *38lflH:±E- 

»c*w^a-e*w * ftfc±«-»™b*f*tt«t?©, 
«B^©WW**©*ft!J*fcSe*i 

[0 0 9 9] «rtB©^i<» ¥»fls*jESrfr5«3fSr- 
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[0100] mmm 2 ] ^icia^a^on^^Hs- 
wi&w\^mit-r^(ommmK^xwim-r6. 

f(n)=int(2x-(2x/y)*n) 
f (n) <0*»ffl36S«IBltrn Kim-**MW»rtH«WcSr 

7 2 0 d p 1 ffl^ft*^roWWt*5„ 
[0104] 121 tt*^H££rtSttm^&lft?l 
Lfcl-efcu, 121 (1) f*M®^-efc "9 . 121 
(2) ttJKHillfctoWMI^tfrtfcKy hzmuuLtcm 

f(l)=int(2*l-(2*l/4)*l)= 
f(2)=int(2*l-(2*l/4)*2)= 
f(3)=int(2*l-(2*l/4)*3) = 

*IWiejSii*ofT (n = i©fr) ©*UW«*rtKH:Ks' 

b £ 1 M%&M U mn<Dlft±.<Dft (n = 2©tr) © 

(n = 3£JLh©?r) ttf (n) #0 t/iSW-CilJPttfi 1 

[0107] ±B¥mitmm^n^tz.m2 1 (2) r±s 

Ifi2 1 (1) tJt^T, *IW««rtl!:tJxJeiiKy 

H^7 f -^±^a, ^-*veti,12 1 (1' ) « 121 
(2' ) t^i-J;5!-2 \?? h&fiaZtiltmmzKvx 

[0108] 122 Ht*«K«©sp?tfb«!]«I*fTofclKr 
$©*Bg©i!KE±^©Hfc£iBLfc|I|-C£>5. 12 2 

(1) fi™tflr©J5«*T?*>3, 12 2 (2) tt^Ht 
fka©*3ES*bfcH«lt?*5. 12 2 (1) ©X©PP© 

122 (2) t?fe5 0 122 (2) mffimmmmmz 
iifcHarefcaa*, ^i©»fH oiwaMfflins 

[0109] 12 2*»&fcMfea»fcJ:5fc, fWWWKrt 
copj^ii b £«-f 5 i fc K J: 0 , HHIi©^^ 

loiio] *fc*sat«-ett«riBaa6wiBi«3 e o d 

P i&mmiW:ximm<DWim-&x<Dffimft?z.h% 

in, **l4*U»f«**-eo*Wi:-t-S)» s » SftBSIW 

[0 111] *3aSWett, «*lRl©*ffifW«ftffi«^ 



[oioi] mmmMMx\mm®.^<Dffimmwmm\-i 

&&©»&* (itnBSSttWrytta 6 0 d p i ttSPifftt 

fi) ^©itm-cabofc*, #^flrctt^iK**rt^t> 

[0102] *%mmx\*. s -ftsF»ft«*tfc«o-ft 
ttffi©*S:tti)W^llS«!IIHI«©*a"e*ffl«rflV\ ¥it 

[0 10 3] 

• • • ■ (9) 

[0105] 121 (i) -efj, Wifa^mmmm 
mm x rt 1 xh v , ^^^©aaFWiwwft* y b 4 -e 

(9) , (10), (id H$*r. 

[0 10 6] 

=int(1.5)=l • • • • (10) 

=int(1.0)=l • • • ■ (11) 

:int(0.5)=0 • • • • (12) 

©iFitflatjEfcffofctf, «ft^©&3i£*To-ct>& 

V\ WWW* (.*mmmX\Zl X 2Ii$) ©J»Rt«* 

[01 12] *aas«aT?», «i«f w =3t*o 

fcW^-Ki, JpJ»f««rtOtt«K 3 B* b fciUWS 
rttftS*, ttl h»3 6 0 d p iffiSoKy b 

*~©Ks> bttMSrTrVV *©ffl^rt&©«»rffi#c©{fc 

[0113] rnvm®^ vv h mmtm-rz k? b 

[0114] (HJfe^J 3 ] ftfcJpJtflilltlES: ZfcjlSi&St 

[0115] sttESlifiW-erajRH^cWMWWffli*© 

iiip> ww^&rt~©Ks' bojiJpo^-e&ofcijs, k 

5) Stetfibofc. KIB«&Wft1-5;fc»K:, *^ffi#>J 
■CliWMWWftWroiaJP, fllW«*rt^©Ky b©ii*P 

5fc©-efc5„ 

[0 116] H2 3Ht^E*«-CSF»ft-ft|fta-efflv^ 

S^y^^-^^-^^lSL-C^So 12 3 (1) 
12 3 (4) ST'ON'y^^^^-yjiSSaESrlftltJ-f 

5s<f>-yxhz,z.t\z.ffiftmffimt<DmzftW\ m 
23 (1) , (2) ^ fusffn^srjiwii-rss^ 

ga^fflL,-CV^5©^cML,-C, 12 3 (3) , (4) 
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s&n&Mwiimmc mm Lx^?>^mmmmmt 

[0 117] »-3Jc«ffl^y^>'^-«^-y©H2 3 

(i) . (2) v<Dmmffl%n?<¥<bmwmwa?>iik 

««**WurHWilw*ffv\ 123 (3) , (4) 

n o t ft %®mmw®mmi c ottw^frbti/few 

«ttffl4rffV^H^IBlT«Plb!WW««@R©tttli*fToT 

x°<D®m*ft *>. iwiiwfT (inE3E*«n?©nfcffiSi- 

m * £ js-g-r 3 ^fk X h o -r t a V \ 

[0 118] El 2 4f^^fl©¥WtfflW«rffofcil& 
«©H«tflBLfcH-e*5. El 2 4 (1) tt¥*1HMft© 
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